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Knowledge about the comorbidity of substance use disorder (SUD) and intellectual 
disabilities (ID) or borderline intellectual functioning is growing. However, most of 
the knowledge about the comorbidity of ID and SUD comes from studies conducted 
in ID services. The current knowledge about the prevalence of ID, characteristics, 
substance use profiles, and responses to treatment of individuals with ID in SUD 
treatment is limited. Several factors complicate the identification and diagnostic 
process when assessing ID in individuals with SUD. This PhD project investigates 
the comorbidity of ID and SUD in mainstream in-patient treatment for SUD. It 
examines prevalence and characteristics of ID as well as interpretation of test results 
and means of early ID identification.  
Aims 
Paper I. To investigate the direct effects of five areas of pre- substance-use childhood 
difficulties on IQ and their possible indirect effect through the mediating variables of 
education and severity of substance use.  
Paper II. To investigate the prevalence of ID and borderline intellectual disability 
(BID) in a population of in-patients with SUD and to explore similarities and 
differences between ID/BID and non-ID among SUD in-patients with regard to 
education, previous contact with public support systems, childhood learning 
difficulties, comorbid mental disorders and substance-related factors.  
Paper III: To validate the ability of the Hayes Ability Screening Index (HASI) to 
predict ID in in-patients with SUD.  
Method 
The project featured a retrospective, cross sectional design. In total, 94 participants 
were recruited from three in-patient treatment facilities for SUD. SUD and mental 




Classification of Diseases (ICD-10). Intelligence was measured using the fourth 
version of the Wechsler Adult Intelligence scale (WAIS-IV). Adaptive behavior was 
measured using the second edition of the Vineland Adaptive Behavioral Scale 
(Vineland II). Childhood difficulties, previous contact with support services, 
substance use and educational history were assessed using a self-report questionnaire. 
The HASI was used as a screening instrument for ID. Interrater reliability coefficients 
were calculated for the administrators of the WAIS-IV and the HASI. 
Results 
Mediator model of childhood difficulties and IQ. In Paper I, the variance in 
intelligence coefficient (IQ) was found to be related to childhood difficulties alone or 
through the mediator of education. IQ did not significantly differ between participants 
who used different substances, and the severity of substance use did not influence IQ 
in any of the five models tested.  
Prevalence of ID/BID. In Paper II, the prevalence of ID/BID was found to be about 
30% (ID: 7.7%, BID: 24.2%). Only one participant was identified with a 
developmental disorder by the treating institution. Statistically significant differences 
were found between the ID/BID group and non-ID group with regard to length of 
education, previous contact with public support systems, and self-reported childhood 
learning difficulties. There were no statistically significant differences between the 
groups concerning substance-related factors, except for substance-use relapse during 
treatment. 
Validity of HASI. The results of Paper III showed a statistically significant positive 
correlation between both measures of IQ and adaptive skills and the HASI. The 
discriminant validity analysis showed that HASI had a sensitivity of 100% and a 
specificity of 65.4% in identifying individuals with ID at the original adult cut-off 
score of 85. Among the subjects falsely identified with ID, 76.2% fulfilled the criteria 






The results in this PhD project indicate that a significant number of individuals in 
mainstream SUD in-patient treatment may meet the criteria for ID/BID. They also 
imply that these individuals are not identified with a developmental disorder during 
childhood or the treatment period. The findings support a hypothesis that signs of 
ID/BID in in-patients with SUD can most likely be attributed to pre-morbid 
functioning. Finally, the results indicate that the HASI may be a useful instrument for 
broad screening of the SUD in-patient population and selection of individuals for 
further ID assessment. The findings have theoretical as well as clinical implications 
and provide new knowledge on the comorbidity of ID and SUD with its unique 
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Identification of primary illness and comorbid conditions has implications for 
the understanding and treatment of a patient. Reliable identification is also a 
prerequisite for estimating the prevalence of an illness in a population. Knowledge 
about the prevalence of a disorder is important for the calibration and planning of 
health services.  
There has been a growing recognition that individuals with intellectual 
disability (ID) may have a comorbid substance use disorder (SUD). During the last 
ten years, there has been an increase in the body of literature on adapted assessment 
and treatment of SUD among individuals with ID and borderline intellectual 
functioning and the understanding and recognition of the special needs of individuals 
with these dual conditions has improved (Didden, 2017; Kerr, Lawrence, Darbyshire, 
Middelton, & Fitzsimmons, 2013; VanDerNagel, Kemna, & Didden, 2013; 
VanDerNagel et al., 2017; van Duijvenbode et al., 2015).  
Following the deinstitutionalization of people with ID in Norway, adapted 
services for individuals with ID have emerged in municipalities and in the specialist 
health services. ID services have reported a lack of knowledge on, and how to treat 
SUD in individuals with ID (VanDerNagel, Kiewik, Buitelaar, & de Jong, 2011a). 
Although individuals with ID have the same rights to qualified SUD treatment in 
Norway as individuals without ID, there is a lack of knowledge on ID in SUD 
services (Juberg, Røstad, & Søndenaa, 2017). 
Despite increased focus on dual diagnosis in the field of SUD treatment and 
several calls for collaboration between ID and SUD services, most of the knowledge 
on the comorbidity of ID and SUD comes from studies conducted on services for 
individuals with ID. Prevalence rates, characteristics, substance use profiles, and 




addition, there is a growing recognition that many individuals in contact with mental 
health services, including services for SUD, may have a “hidden” or undiagnosed ID. 
Assessing ID among individuals with SUD can be difficult, which may partly explain 
the lack of attention given to this disorder within the field of SUD treatment. The 
focus of the current PhD project was to investigate the comorbidity of ID and SUD 
from the viewpoint of mainstream in-patient treatment for SUD. It examines the 
prevalence and characteristics of ID as well as interpretation of test results and means 
of early ID identification.  
Considering that ID and SUD services have reported a lack of knowledge of 
each other’s fields, this thesis provides a theoretical framework and description of 





The 10th version of the International Classification of Diseases, ICD-10 (World 
Health Organization [WHO], 1992) and the fifth version of the Diagnostic and 
Statistical Manual of Mental Disorders, DSM-5 (American Psychological Association 
[APA], 2013) label and define pathological substance use in slightly different ways. 
According to the ICD-10, substance dependency involves a spectrum of 
physiological, behavioral, and cognitive alterations, where the use of a substance or 
substance class is prioritized over other behavior that was previously of value for the 
individual. According to DSM-5, SUD is characterized as a condition of a 
problematic pattern of substance use leading to clinically significant impairment or 
distress (APA, 2013).  
Both the ICD-10 and DSM-5 employ criteria for pathologies related to 
substance use that can be broadly categorized as impaired control, social impairment, 




criteria must have been met in the last 12 months for a patient to be diagnosed with a 
substance dependency. Major changes in the description and diagnostic criteria are 
not expected in the upcoming 11th revision of the ICD (Saunders, 2017). In contrast 
to the ICD-10, the DSM-5 operates with degrees of the SUD, with the mild version 
requiring only 2-3 of 11 criteria to have been met during the last 12 months. Although 
the ICD-10 also enables diagnosis of the less severe harmful use in addition to the 
diagnosis of dependency, the ICD-10 and DSM-5 still label and address individuals 
with milder problematic substance use differently. This can affect both the reported 
prevalence and individuals’ access to treatment. The research for the current thesis 
used the ICD-10 criteria, but the term SUD will be used throughout the thesis when 
referring to substance-related disorders as described by both by the ICD-10 and the 
DSM-5. 
1.2.1.2	Prevalence	of	SUD	
The estimated global point prevalence of alcohol use disorder is between 0% and 
16% (WHO, 2010). For illicit drug use disorders the prevalence has varied between 
0–3% in different countries (WHO, 2010). The prevalence rates of SUD vary 
according to age, gender, country, and location in the country (i.e., rural/urban area) 
(WHO, 2010). In Norway, the lifetime prevalence of SUD is estimated to be 10–20%, 
and follow the global pattern, alcohol use disorders are more frequent than illicit drug 
use disorders (Grønholt, Hånes, & Reneflot, 2014). In 2016 approximately 31.000 
individuals received treatment from multidisciplinary specialized addiction health 
services (Tverrfaglig Spesialisert Rusbehandling [TSB]) in Norway, with 13.797 
omissions from in-patient treatment (Indergård, Solbakken, & Urfjell, 2016). 
1.2.4	RISK	FACTORS	FOR	SUD	AND	THEORIES	OF	ADDICTION	
The use of alcohol or illicit drugs during an individual`s lifetime is not uncommon, 
but only a small percentage of substance users develop a SUD. It is suggested that the 
cause of SUD cannot be narrowed down to one specific mechanism as it relies on the 




Addiction is therefore regarded as a multidimensional and complex disorder (West & 
Brown, 2013). For an overview of the biological, social/environmental and 
psychological theories and mechanisms thought to comprise addictive behavior see 
for example, the work of Ouzir and Errami (2016) and West and Brown (2013). 
 There are a substantial number of theories aiming to partially or completely 
explain the scope of addiction and addictive behavior, ranging from a focus on free 
choice to automatic processes and correlates in the brain. Addiction is suggested to 
involve distortion of several normal psychological processes such as learning by 
operant or classical conditioning, self-control, decision making, planning, beliefs, 
values, wants/needs, emotions, impulses, and other aspects of human functioning that 
affect a wide range of behaviors (West & Brown, 2013). There has been growing 
recognition that SUD is associated with changes in brain functioning (Ouzir & 
Errami, 2016). The DSM-5 highlights the notion of changes in brain functioning and 
its implications for long-term approaches to treatment (APA, 2013).  
 SUD is associated with a high degree of comorbid mental illnesses (Grant et 
al., 2016; Mueser, Noordsy, & Drake, 2016; Wu & Blazer, 2014). It is proposed that 
substance use itself can be the cause of mental illness as described in the substance 
dependency chapter of ICD-10 (WHO, 1992), but also that mental illnesses can be 
present before the SUD (Bakken, Landheim & Vaglum, 2003). 
1.2.5	TREATMENT	FOR	SUD	
The suggested multidimensional nature of SUD is reflected in treatment models in 
which several approaches are used simultaneously or in succession to target the many 
treatment needs of individuals with SUD. In Norway, new national guidelines for 
treatment and rehabilitation of SUD were developed in 2016 (Norwegian Directorate 
of Health, 2016). These guidelines recommend various psychological interventions 
(e.g., cognitive behavioral therapy, mindfulness, motivational interviewing and music 
therapy), social interventions (e.g., adequate housing, work toward better family and 
network relations, and job training) and medical interventions (e.g., blocking 




supplementary national treatment guidelines have been developed to address the 
comorbidity of mental illness in individuals with SUD (Norwegian Directorate of 
Health, 2012). It has been recognized that patients may require multiple episodes of 





The ICD-10 defines mental retardation (current nomenclature: intellectual disability) 
as a condition of arrested or incomplete development of the mind, especially 
characterized by impairment of skills manifested during the developmental period, 
that contribute to the overall level of intelligence (i.e., cognitive, language, motor, 
and social abilities) (WHO, 1992). Some changes are expected with the upcoming 
11th revision of the ICD, such as labeling the disorder as “disorders of intellectual 
development” (Cooray, 2015). The DSM-5 defines ID as a disorder with onset during 
the developmental period that involves both intellectual and adaptive functioning 
deficits in conceptual, social, and practical domains (APA, 2013).    
 For a diagnosis of ID, three criteria must be met (APA, 2013; WHO, 1992): 
1. Impairments in general mental abilities/intellectual functioning. 
2. Impairments in one or more of the adaptive domains (conceptual, social or 
practical). 
3. Onset of both intellectual and adaptive impairments during the developmental 
period. 
The American Association on Intellectual and Developmental Disabilities 
(AAIDD) defines significant impairment of both intellectual functioning and adaptive 




standardized tests or measures, and restricts the onset criteria to symptoms that 
appear before the age of 18 (AAIDD, 2010).      
Diagnostics are based on both clinical assessment and standardized testing. Both 
the ICD-10 and the DSM-5 diagnose four levels of ID: mild, moderate, severe and 
profound. In the DSM-5, these levels are defined on the basis of adaptive functioning 
and not IQ scores because the level of adaptive functioning determines the level of 
support required. The ICD-10 has a vaguer notion of adaptive impairment (“adaptive 
behavior is always impaired”) and places more weight on IQ in determining the level 
of ID.         
Regarding ID diagnostics in adults, the British Psychological Society (2015) 
states that, “in cases where no direct evidence of the age-of-onset criterion can be 
found, then, if an assessment identifies the presence of impairments both of 
intellectual functioning and adaptive behavior it will usually be reasonable to 
conclude that those impairments are long-standing and, therefore, that the criterion 
has been met” (p. 25). They further state that, “exceptions to this include situations 
where there is evidence of events that could have compromised brain functioning (for 
example, a road traffic accident, a stroke or serious mental illness) having occurred 
only after the age of 18 years” (British Psychological Society, 2015, p. 26). 
The research in the current thesis used the specifications provided by the AAIDD 
to label individuals as having ID or not having ID. 
1.3.1.2	Definition	of	Borderline	Intellectual	disability	
In the early versions of the DSM (APA, 1952; 1968) the term borderline intellectual 
functioning (BIF) was listed in the disorder chapters and recognized as a mental 
disorder with both intellectual (IQ range approximately between one and two SDs 
below the population mean) and functional impairment. It was later removed from the 
disorder chapters and is now coded in the V-section as a condition that may have 
clinical implications (APA, 2013). Similarly, the ICD redefined BIF as the symptom 




The main argument for removing BIF form the disorder chapters during the 
revision of DSM-III (APA, 1980) was that individuals with BIF do not always 
display reduced adaptive skills or functional impairment (Wieland & Zitman, 2016). 
However, research has shown that individuals with BIF may indeed experience 
problems in coping with everyday life and may require support due to the condition 
(Ferrari, 2009; Hassiotis, 2015; Peltopuro, Ahonen, Kaartinen, Seppälä, & Närhi, 
2014). In accordance with the notion of functional impairment, the current thesis will 
use the term borderline intellectual disability (BID) to recognize individuals who 
meet all three ICD-10/DSM-5 criteria for ID, but have both intellectual and adaptive 
impairments between one and two SDs below the population mean on standardized 
tests, with concurrent evidence for childhood learning difficulties. For simplification, 
BID will be used throughout this thesis, also when citing previous literature on BIF. 
1.3.1.3	Prevalence	of	ID/BID	
The estimated prevalence of ID is approximately 1% of the general population (APA, 
2013). The prevalence is higher among children and adolescents and in low- to 
middle-income countries (Maulik, Mascarenhas, Mathers, Dua, & Saxena, 2011). 
There has been reported a discrepancy between the estimated 1% prevalence and the 
administrative prevalence of ID, that is, people with ID reported by municipality 
administrations to the authorities as service support receivers and studies based on 
social welfare benefits. Such studies indicate that only 0.44–0.6%, and thus about half 
of the estimated ID population, are diagnosed or known to have an ID (Søndenaa, 
Rasmussen, Nøttestad, & Lauvrud, 2010; Westerinen, Kaski, Virta, Almqvist, & 
Livanainen, 2007).      
The prevalence of BID is currently unknown. Classified by IQ alone, the rate 
of BID has been reported to be 13–18% (Hassiotis, 2015). However, the rate of BID 
is most likely lower when one considers the three criteria of limitations in intellectual 





The AAIDD (2010) promotes a multifactorial approach to risk factors and cause of 
ID, claiming that several risk factors interact over time to cause the disorder. The 
multifactorial approach refers to both the category of risk factors and the timing of 
risk factors. The categories are as follows: biomedical, social, behavioral, and 
educational. There may be different risk factors in each category for the prenatal, 
perinatal, and postnatal period. For example, maternal illness may be a significant 
biomedical risk factor during the prenatal period while prematurity may be an 
important biomedical risk factor during the perinatal period. In addition, the same risk 
factors may be present in two or all three of the different periods, such as family 
poverty, which is in the social category. Not all individuals who are at risk develop an 
ID. Nutritional, environmental, educational and social protective factors can hinder 
the development of ID, even when several risk factors are present (AAIDD, 2010). 
1.3.3	COMORBIDITY	AND	TREATMENT	
Individuals with ID experience the full range of mental disorders, have more general 
health problems, and die younger than the general population (Cooper, Smiley, 
Morrison, Williamson, & Allan, 2007; Davis, Proulx, & van Schrojenstein Lantman-
de Valk, 2014; O’Leary, Cooper, & Hughes-McCormack, 2017). On a group level, 
both individuals with ID and those with BID have a higher rate of mental disorders 
than individuals with average intellectual functioning (Cooper et al., 2007; Emerson, 
Einfeld, & Stancliffe, 2010; Hassiotis et al., 2008). Prior studies have found health 
disparities and inequities associated with individuals with ID (Oulette-Kuntz, 2005). 
Oulette-Kuntz (2005) highlights several factors that can explain some of these 
disparities and inequities, such as the limitations of the person with ID (e.g., 
illiteracy, communication, personal hygiene or ability to recognize the need for care), 
social factors (e.g., poverty and access to nutritious food), support factors (e.g., living 
in institutions with high exposure to infectious diseases or having a physician that  
fails to recognize illnesses), and biological factors (e.g., higher frequency of 




ID is characterized by a developmental delay in comparison to peers of the 
same age and cultural background. Strengths and weaknesses as well as support-
related needs differ between individuals with the disorder. It is generally understood 
that the functioning and quality of life of an individual with ID will improve with 
appropriate, individualized support over a sustained period (AAIDD, 2010). In caring 
for and enhancing adaption to society, a social-ecological model of disability is often 
used as a theoretical framework for interventions (AAIDD, 2010). From a social-
ecological viewpoint, disability is seen as human functioning in relation to 
environmental demands. Support is intended to narrow the gap between the 
individual’s functioning and the environmental demands. Support can be given in 
many forms, such as communication technologies, supported housing, and work. 
Hassiotis (2015) argues that also the unique profiles of individuals with BID should 
be assessed to consider interventions and methods of support that may improve health 
and welfare. It is recommended that one adopt a developmental perspective when 
planning treatment and interventions for comorbid mental disorders in individuals 
with ID (Royal College of Psychiatrists, 2001). 
1.4	COMORBIDITY	OF	SUD	AND	ID	
1.4.1	PREVALENCE	
The prevalence of SUD among individuals with ID varies according to definition and 
study population (van Duijvenbode et al., 2015). Although high rates of substance use 
have been reported in some studies (van Duijvenbode et al., 2015), the prevalence of 
substance-related disorders among individuals identified to have ID is estimated to be 
between 0.5–6% (Cooper et al., 2007; Lin et al., 2016; Slater, 2010a; Sturmey, Reyer, 
Lee, & Robek, 2003). Studies on substance use typically report that tobacco and 
alcohol are the most commonly used legal substances and that cannabis is the most 
commonly used illicit drug (VanDerNagel et al., 2017; vanDuijvenbode et al., 2015). 
Some argue that estimates of the comorbidity ID/SUD might be lower than the true 




to have ID and are known to ID services (Taggart, McLaughlin, Quinn, & Milligan, 
2006).  
Studies of ID in subpopulations, such as prison inmates or patients with mental 
illness, have identified high prevalence of individuals with an undiagnosed ID. 
(Ferrari, 2009; Juberg et al, 2017; Nieuwenhuis, Norrthoorn, Nijman, Naarding, & 
Mulder, 2017; Søndenaa, Nygård, Nøttestad, & Linaker, 2011; Søndenaa, 
Rasmussen, Palmstierna, & Nøttestad, 2008). Similarly, patients in contact with SUD 
services may have an undiagnosed ID and thus the prevalence of SUD in the total 
population of individuals with ID might be higher than previously suggested. 
The reported prevalence of ID/BID in SUD populations varies between 6–39% 
in different studies (Luteijn, Didden, & VanDerNagel, 2017; VanDerNagel et al., 
2014; Westermeyer, Kemp, & Nugent, 1996). The current knowledge indicates that 
ID is overrepresented in SUD populations compared with the estimated 1% 
prevalence of ID in the general population (APA, 2013; Maulik et al., 2011) or the 
estimated 13% prevalence of ID and BID (Hassiotis, 2015). However, further studies 
are needed since the reported ID prevalence in SUD populations varies greatly and is 
mainly based on IQ scores, not all three ID criteria of impaired intellectual 
functioning and adaptive behavior with onset during the developmental period 
(AAIDD, 2010). 
1.4.2	RISK	FACTORS	FOR	SUD	IN	INDIVIDUALS	WITH	ID	
Over the last 30 years, there has been a focus on deinstitutionalization of people with 
ID in Western countries (Sturmey et al., 2003). One of the main challenges facing 
people with ID who increasingly participate in community activities is the exposure 
to alcohol and drugs. The risk of substance abuse and substance related disorders is 
especially increased for individuals with mild to borderline ID who live 
independently (Sturmey et al., 2003). Individuals with lower levels of ID often live in 
specialized housing with a higher degree of care and may never be introduced to 




on support in the community and thus have less capability or opportunity to engage in 
substance-related behaviors.        
Other risk factors are as follows: male, young age, possession of a co-morbid 
mental health or behavioral problem (Taggart et al., 2006; Didden, Embregts, van der 
Toorn, & Laarhoven, 2009), personality traits of low anxiety, higher level of negative 
thinking, impulsivity and sensation-seeking behavior (Poelen, Schijven, Otten, & 
Didden, 2017), palliative coping style (Didden et al., 2009), family history of 
substance use, prenatal exposure to alcohol, temperament, and peer group 
socialization processes (Cocco & Harper, 2002). Also, elevated frequency of 
impaired inhibition and susceptibility to social pressure (Taggart, McLaughlin, 
Quinn, & Milligan, 2006), limited social skills (Chapman & Wu, 2012) and inability 
to understand the severe consequences of substance use (Cocco & Harper, 2002) are 
suggested to increase the risk of substance-related problems in individuals with mild 
to borderline ID.    
It has been argued that substance use have a more negative impact on 
individuals with ID compared with their non-ID peers, as the former experience a 
higher level of comorbid psychiatric and somatic illnesses (McGillicuddy, 2006) and 
use more prescribed medication that may have negative effects when combined with 
substances (Chapman & Wu, 2012; Taggart et al., 2006). Also, individuals with ID 
seem to experience problems from using smaller amounts of substances and may 
develop an addiction faster following initiation of substance use, than the non-ID 
population (Burgard, Donohue, Azrin, & Teichner, 2000).  
1.4.3	SUD	TREATMENT	FOR	INDIVIDUALS	WITH	ID	
Individuals with ID and SUD may experience barriers to substance abuse treatment 
(Chapman & Wu 2012; Slayter, 2010b; Slayter 2008). When admitted to mainstream 
SUD treatment individuals with ID have reported negative experiences (Taggart, 
McLaughlin, Quinn, & McFarlane, 2007). For instance, people with ID and SUD 
only or with comorbid serious mental illness drop out of mainstream SUD treatment 




unadjusted SUD treatment for people with ID can hinder recovery through learned 
failure (Annand & Ruff, 1998). In general, research on the effectiveness of 
psychotherapy for patients with ID has been understudied (Bhaumik, Gangadharan, 
Hiremath, & Russel, 2011). This is also seen in SUD treatment for individuals with 
ID (Burgard et al., 2000; Kerr et al., 2013).     
Individuals with ID and substance-related problems are mainly treated by ID 
services (Slater, 2008; Taggart et al., 2006). These services have reported a lack of 
knowledge and means of treating SUD (Taggart et al., 2006; VanDerNagel et al., 
2011a). In a recent paper, van Duijvenbode et al. (2015) challenge the fact that 
substance use or SUD is often seen as a behavioral problem by ID services and the 
notion that it can be overcome by brief behavioral/educational programs 
(vanDuijvenbode et al., 2015). The authors highlight the complex and multifaceted 
nature of SUD and argue for both adapted screening and assessment of SUD in 
individuals with ID, as well as adapted treatment interventions.     
Recently, the substance use and misuse in intellectual disability questionnaire 
(SumID-Q) was developed for assessment of substance use in individuals with ID 
(VanDerNagel, Kiewik, Van Dijk, & de Jong, 2011b; VanDerNagel, Kemna, & 
Didden, 2013). Didden et al. (2009) specify suggestions for SUD treatment in 
individuals with ID. These suggestions align with mainstream treatment for SUD. 
When adapting psychotherapy for individuals with ID, Hurley, Tomasulo, & Pfadt 
(1998) suggest considering the following: simplification (e.g., shorter length of 
sessions), language (e.g., using simple words and shorter sentences), activities (e.g., 
use of drawings), developmental level (e.g., incorporating developmental level in 
presentation of techniques), directive methods (e.g., more direct treatment style), 
flexible methods (e.g., adjusting traditional techniques to suit individuals’ cognitive 
level), involvement of caregivers (e.g., use staff to help with change), 
transference/countertransference (e.g., stronger boundaries set by the therapist) and 
disability/rehabilitation approaches (e.g., issues of disability must be addressed). 
 The low effectiveness of mainstream SUD treatment for individuals with ID 




educated in, and use specified interventions for the ID population when treating an 
individual with ID. However, as noted earlier, individuals in contact with SUD 
services may have an unknown ID, and it is difficult to make proper adjustments 
when one doesn’t know who to make them for. Therefore, SUD treatment services 
also need to feature a means of identifying ID. 
1.5	ASSESSING	ID	IN	INDIVIDUALS	WITH	SUD	
Assessment of ID includes measurements of intellectual functioning and adaptive 
skills using standardized instruments with significant impairments compared to the 
population mean and requires evidence of such impairments before the age of 18 
(AAIDD, 2010). Standardized assessment of ID in children is reasonably straight-
forward, but assessment of ID in adults with SUD may pose challenges. Some of 
these will be discussed according to the three diagnostic criteria for ID more 
thoroughly below. 
1.5.1	INTELLECTUAL	FUNCTIONING	
One of the main problems that arise when trying to assess intellectual abilities in 
patients with SUD is that these patients may be under the direct or indirect influence 
of substances. This poses a threat to the reliability and validity of the test results. In 
other words, test results may vary according to the level of substance influence and 
reflect an intellectual functioning that is conditioned by substance use.  
 Previous research has found lower or declining IQ in SUD populations (Fried, 
Watkinson, James, & Gray, 2002; Jackson et al., 2016; Latvala et al., 2009; Lin, 
Huang, Lin, & Pan, 2010; Meyer et al., 2012; Tarter, Mezzich, Hsieh, & Parks, 
1995). However, the proper way in which to interpret such findings is under 
discussion. Support has been found for both the long- and short-term effects of 
substance use, other scholars relate findings to factors preceding or co-occurring with 
substance use, such as childhood functioning, genes, socioeconomic status, 
environmental variations, and schooling (Battin-Pearson et al., 2000; De Witte, 




2016; Kubicka, Matejcek, Dytrych, & Roth, 2001; Latvala et al., 2009; Lin et al., 
2010;  Luczak et al., 2015; Meyer et al., 2012, Mokrysz et al., 2016; Rogeberg, 
2013; Tarter et al., 1995; Tarter et al., 2003).   
 This lack of agreement calls for further study of the relationship between IQ and 
substance use and how to interpret clinical assessments. However, most addictive 
substances will have acute or intoxicating effects on cognitive functioning. Cognitive 
function has been found to improve with a longer period of abstinence from 
substances, with 2–6 weeks for significant improvement (Fried et al., 2002; Vik, 
Cellucci, Jarchow, & Hedt, 2004). Ideally intellectual functioning in individuals with 
SUD should be tested after six weeks of abstinence when one is reasonably sure that 
at least the short-term effects of substance use have a minimum influence on test 
results.  
1.5.2	ADAPTIVE	FUNCTIONING	
The validated scales for measuring adaptive skills are not diagnostic instruments or 
explanatory scales; they only provide a rating based on observations of what 
behaviors a person does or does not exhibit. Studies have found occupational 
challenges, social problems, lower academic performance, and reduced everyday 
functioning in SUD populations, however, how these challenges are related to 
substance use/lifestyle or to a potential pre-use ID has not been systematically 
investigated. (Cox, Zhang, Johnson, & Bender, 2007; Drake & Wallach, 1989; 
Faggiano et al., 2014; Harris, Matthews, Penrose-Wall, Alam, & Jaworski, 2014; 
Henkel, 2011; Jones, Greenberg, & Crowley, 2015; McAdams, Salekin, Marti, 
Lester, & Barker, 2014; Melchior, Chollet, Elidemir, Galèra, & Younes, 2015).  
1.5.3	ONSET	OF	INTELLECTUAL	AND	ADAPTIVE	DEFICITS	
A crucial part of ID assessment in adults is identification of the onset of intellectual 
and adaptive limitations. Signs of intellectual and adaptive impairment before the age 




When assessing ID in adults, it is not always possible to obtain formal 
information about their developmental history in the clinical setting, and healthcare 
professionals must therefore rely on the patients’ self-report. However, issues such as 
selective or biased memory may influence self-reports and evidence for the age 
criterion might be weak. In such cases, clinical judgement of an ID diagnosis may 
rely on the absence of evidence of events that compromise brain functions after the 
age of 18 rather than evidence for reduced intellectual and adaptive functioning 
during the developmental period (British Psychological Society, 2015). 
1.5.4	ADDITIONAL	CONSIDERATIONS	
Time consumption and the necessary education/training to assess ID with validated 
measures must be considered in addition to the issues mentioned above. ID is 
associated with higher drop-out rates from mainstream SUD treatment (Chapman & 
Wu, 2012; Slater 2010b) and the available “assessment window” might therefor be 
limited. If the patient stays in treatment for a longer period, substance use relapse and 
its potential influence on test results can become an issue. If assessed too early in 
treatment, the potential acute influence of substance use on test results can make 
interpretations difficult. Too early assessment may also conflict with later assessment 
as a potential re-test effect can influence results if the same test is used twice. Thus, 
some SUD patients may not be eligible for a standardized ID assessment during the 
in-treatment period. 
1.6	SCREENING	FOR	ID	IN	INDIVIDUALS	WITH	SUD	
In medicine, screening instruments can be used to detect abnormalities or conditions 
that are investigated closely in other tests. Screening has several benefits; for 
instance, it usually saves time and does not require the assessor to have special 
education. For a screening instrument to be beneficial it should detect conditions that 
have serious consequences, it should be reliable, it should not be harmful and a 
positive outcome should have impact on the treatment plan. By using a screening 




further assess or refer for assessment of ID when the individual has been abstinent 
from substance use for a substantial amount of time.  
Interest in identifying undiagnosed ID in subpopulations such as psychiatric 
patients or prisoners has led to the development of screening instruments for ID. 
There are three instruments that may also be applicable in SUD populations for ID 
screening: the rapid assessment of potential intellectual disability (RAPID) (Ali & 
Galloway, 2016), the Learning Disability Screening Questionnaire (LDSQ) 
(McKenzie, Michi, Murray, & Hales, 2012; McKenzie, Sharples, & Murray, 2015), 
and the Hayes Ability Screening Index (Hayes, 2000). In addition, short versions of 
IQ tests, such as the Wechsler Abbreviated Scale of Intelligence-WASI (Wechsler, 
2011a) have been developed for quickly measuring IQ. As with the WASI, both the 
RAPID and the LDSQ have been validated against IQ only, and studies warrant 
caution in use of the Norwegian versions for both the WASI and the LDSQ (Bjørgen, 
Gimse, & Søndenaa, 2016; Siqveland, Dalsbø, Harboe, & Leiknes, 2014). The 
RAPID is currently not translated into or validated in Norwegian.    
 The HASI was originally validated against both IQ and adaptive behavior and 
was found to have both good construct and discriminative validity (Hayes, 2002). The 
Norwegian version was validated against standardized IQ tests and is recommended 
for ID screening among both prisoners and psychiatric patients in Norway (Søndenaa, 
Bjørgen, & Nøttestad, 2007; Søndenaa et al., 2008; Søndenaa et al., 2011). A study of 
patients with SUD also found the HASI to have good convergent and discriminative 
validity for this population when IQ was used as the validation criterion (To, 
Vanheule, Vanderplasschen, Audenaert, & Vandevelde, 2015), but the authors 
encourage further study of the validity of HASI for predicting ID in SUD based on all 






The main aim of this PhD project was to increase the knowledge about the comorbid 
conditions of ID and SUD from the viewpoint of mainstream SUD in-patient 
treatment. The two main objectives of the PhD project were to investigate the 
prevalence and characteristics of ID/BID in in-patients with SUD and to validate the 
HASI as a screening instrument for detecting ID in this population. A prerequisite for 
these two main objectives was the investigation of factors that contribute to IQ 
variance in in-patients with SUD; hence, this was a secondary objective. However, 
chronologically this objective is the starting point. The PhD project resulted in three 
papers, each of which had their own specific aims, as listed below.   
Paper I 
The main aim of Paper I was to investigate the direct and indirect effects of pre- 
substance-use childhood difficulties on IQ through the mediating variables of 
education and severity of substance use.       
 Paper II 
Paper II was intended to investigate the prevalence of ID and BID in a population of 
in-patients with SUD. The three essential diagnostic criteria listed in the ICD-
10/DSM-5 were employed: IQ scores in the ID or BID range, adaptive skills scores in 
the ID or BID range, and evidence of learning difficulties during the developmental 
period. In addition, the study aimed to explore similarities and differences between 
ID/BID and non-ID individuals among SUD in-patients with regard to education, 
previous contact with public support systems, childhood learning difficulties, 
comorbid mental disorders, and substance-related factors.    
 Paper III 
The aim of the Paper III was to validate the ability of HASI to predict ID in in-








The overall study design was retrospective, cross-sectional. The timing of 
measurements was included in the design. The specifications regarding timing are 
presented in the section titled “Procedures for Data Collection”. 
3.2	STUDY	POPULATION	
Patients in treatment facilities for SUD who were over the age of 18 participated in 
the study. The exclusion criteria were having a native language other than 
Norwegian, being under the influence of substances at the time of IQ testing, or 
having been tested with the Wechsler Adult Intelligence Scale (WAIS) during the last 
six months.  
3.3	TREATMENT	CENTERS	
Three of five treatment facilities for SUD invited to participate in this study, were 
included based on their willingness to participate. All three institutions were part of 
the public health-care system. Two were owned by the local health authorities and 
one was a private institution under an operating agreement with the local health 
authorities. In Norway, in-patient treatment for individuals with SUD is free of 
charge in both public institutions and private institutions under an operating 
agreement with the local health authorities, and patients can freely choose where they 
will be referred. All three participating institutions followed the recommended 
national guidelines for substance use treatment. No compensation was given to the 






The project collected data using five instruments: the WAIS, The Vineland Adaptive 
Behaviour Scale, the HASI, a self-report questionnaire for participants and a 
questionnaire for therapists. 
3.4.1	THE	WECHSLER	ADULT	INTELLIGENCE	SCALE	
The Norwegian adaptation of the Wechsler Adult Intelligence Scale – fourth edition 
(WAIS-IV) was used to measure participants’ IQs. This is an individually 
administered psychological measurement instrument that judges the intellectual 
capacity of people between 16 and 89 years of age. In addition to full-scale IQ 
(FSIQ), IQ can be interpreted through the indexes of: verbal comprehension (VCI), 
perceptual reasoning (PRI), working memory (WMI), and processing speed (PSI) 
(Wechsler, 2011b).           
 The WAIS-IV was chosen as the Wechsler scales are the most commonly used 
IQ tests in Norway. The test is translated into Norwegian and uses Scandinavian 
norms. The reliability and validity of WAIS-IV is extensively studied in for both the 
Scandinavian and original versions and found to possess good psychometric 
properties for assessment of intellectual functioning (Wechsler, 2011b). In Paper I, 
the interpretation levels of FSIQ and the indexes VCI, PRI, PSI and WMI were used. 
In Papers II and III the interpretation level of FSIQ was used as the IQ criteria for 
ID/BID. 
3.4.2	THE	VINELAND	ADAPTIVE	BEHAVIOR	SCALE	
The second edition of the Vineland Adaptive Behavior Scale, Vineland II (Sparrow, 
Cicchetti, & Balla, 2011) was used to obtain information about participants’ adaptive 
functioning. The Vineland II is designed to measure adaptive functioning through a 
global adaptive score (GAS), and thorough the more specific domains of 
communication (CF), daily living (ADL), and socialization skills (SF). It has both an 
interview format and a self-report scale. In the current PhD project, the self-report 
scale was administered to personnel at the participating institutions. The Norwegian 




age, and the results for participants older than this were based on the highest available 
norms. The manual only allows two “don’t know” answers per subdomain. For cases 
in which there were more than two “don’t know” answers, all these answers were 
scored according to the rule for “don’t know” answers, that is, given one point (see 
cases marked with asterisk in the appendix of Paper II for the cases where this was 
done).  
 The Vineland II was chosen as it is the only known measure on adaptive skills 
that is translated into Norwegian, culturally adapted, and validated for the 
Scandinavian population with associated Scandinavian norms. The reliability and 
validity of the Vineland II has been studied thoroughly in both its original and 
Scandinavian version, and it has been found to possess good psychometric properties 
for assessment of adaptive behavior (Sparrow et al. 2011). 
 In Papers II and III the interpretation level of both the global adaptive score and 
the more specific domains of CF, ADL and SF were used as the adaptive skills 
criteria for ID/BID. 
3.4.3	THE	HAYES	ABILITY	SCREENING	INDEX	
The HASI consists of three short tests measuring individuals’ spelling, visuospatial, 
and visuoconstructional abilities. It also includes four questions about known learning 
difficulties (Hayes, 2000). It operates with a cut-off score of 85 points for the adult 
population and recommends further assessment of ID in people who score under this 
cut-off point. In the current study, the Norwegian version was used (Søndenaa et al., 
2007). The HASI can be administered by employees of different professions with the 
proper training.  
Paper III used the total HASI score to validate the instrument. 
3.4.4	PARTICIPANT	SELF‐REPORT	QUESTIONNAIRE	
A participant self-report questionnaire was used in this project. Many of the 
questions, including those regarding recent and current substance use, were derived 




(Norwegian Directorate of Health, 2010). The items concerning childhood 
functioning were based on the ICD-10 criteria and the characteristics of different 
childhood difficulties. The following variables from this questionnaire were 
employed. 
Severity of substance use. A severity of substance use index was calculated 
from five dichotomous items. Each participant’s severity of use was scored on a scale 
from 0–5, with a score of five indicating the most severe use. This score was obtained 
if all items were answered positively. The five items comprising the index were as 
follows: 1) regular drug use before 16 years of age, 2) polydrug use (two or more 
substances used regularly during the four weeks prior to treatment), 3) use of a 
syringe to administer substances the four weeks prior to treatment, 4) lifetime 
overdose, and 5) prior treatment for SUD. The variable was used in Papers I and II to 
account for participants overall severity of substance use behavior. 
Childhood functioning. The questionnaire included 40 questions about 
childhood difficulties. Based on content and face validity, childhood items were 
grouped into five domains: learning difficulties (LD), attention deficit/hyperactivity 
(A/H), affective problems (AF), conduct problems (CP), and social 
difficulties/stereotypic behavior (SS). The ratio of sample-to-items was low, and a 
rigorous test of dimensionality was therefore not possible. Nevertheless, for heuristic 
purposes, the proposed five-factor model was tested using confirmatory factor 
analysis. This analysis suggested adequate model fit (comparative fit index = .902; 
root mean square error of approximation = 0.044). The five variables LD, A/H, AF, 
CP, and SS were used in Paper I to indicate the presence of different childhood 
difficulties. See the appendix for items concerning the different childhood 
functioning factors. 
Childhood learning difficulties and special education. The dichotomized 
variables childhood learning difficulties (LD, 0/1), special education in primary 
school (0/1), and special education in secondary school (0/1) were summarized in the 
variable labeled “childhood learning difficulties and special education” (0/3). For this 




education in primary/secondary school; “1” indicated one childhood learning 
difficulty or special education in either primary or secondary school; “2” indicated a 
minimum of one childhood learning difficulty and special education in either primary 
or secondary school or special education in both primary and secondary school 
without self-reported childhood learning difficulties; and “3” indicated a minimum of 
one childhood learning difficulty and special education in both primary and 
secondary school. This variable was used for classification purposes only, indicating 
the fulfillment of the onset criteria for ID/BID in Papers II and III. For comparison 
between ID/BID and non-ID groups on childhood learning difficulties in Paper II, the 
sum (0/7) of the reported learning difficulties LD in childhood was used.  
Education. Education was recorded by the participants as their highest 
completed education: primary school (1st–6th grade), secondary school (7th–9th 
grade), further education (10th–12th grade) or higher education (e.g., university). 
This variable (range: 1–4) was used in Papers I and II to indicate the participants’ 
education. 
Previous contact with services. Participants self-reported contact with 
pedagogic services (yes/no), child psychiatric services (yes/no), youth SUD services 
(yes/no), child protection services (yes/no), and police (yes/no) during primary and 
secondary school were summarized by a variable ranging from 0–5. The variable was 
used in Paper II. 
Substance use. Participants reported the substances they most commonly used 
the 6 months prior to treatment. This variable was used in Paper I. They also reported 
the age at which they first used substances and their age at regularly use of 
substances. These variables were used in Paper II. 
3.4.5	THERAPIST	QUESTIONNAIRE	
Standardized clinical procedures at the treatment facilities were used to assess 
substance use and other comorbid mental disorders. These procedures included 
clinical interviews and structured measures, such as the Mini-International 
Neuropsychiatric Interview (M.I.N.I.) or the Structured Clinical Interview for DSM 




(WHO, 1992). The treating psychologist or physician reported the diagnosis in 
addition to relapses to substance use during treatment, reason for treatment 
termination, length of abstinence upon treatment termination, and further planned 
public or private support after treatment on a therapist questionnaire.  
A variable concerning SUD was used in Papers I and II. A variable concerning 
mental illness was used in Paper II. A variable on relapse during treatment was used 
in Paper II. 
See Table 1 for a simple overview of all the instruments and variables used in 












Overview of Variables and Instruments Used in the Three Papers. 
 Variables Instruments 
Paper I FSIQ, VCI, PRI, WMI, PSI WAIS-IV 
 SUD diagnosis Therapist questionnaire 
 Severity of substance use Self-report questionnaire 
 Substance most used last 6 months prior to treatment Self-report questionnaire 
 Education Self-report questionnaire 
 Childhood functioning (LD, A/H, CP, AF, SS) Self-report questionnaire 
Paper II FSIQ WAIS-IV 
 GAS, CF, ADL, SF Vineland II 
 Childhood learning difficulties and special education Self-report questionnaire 
 Sum of reported childhood learning difficulties Self-report questionnaire 
 Severity of substance use Self-report questionnaire 
 Education Self-report questionnaire 
 Previous contact with services Self-report questionnaire 
 Age of first episode substance use and regular use Self-report questionnaire 
 SUD diagnosis Therapist questionnaire 
 Mental illness diagnosis Therapist questionnaire 
 Relapse to substance use during treatment Therapist questionnaire 
Paper III FSIQ WAIS-IV 
 GAS, CF, ADL, SF Vineland II 
 Childhood learning difficulties and special education Self-report questionnaire 





All administrators of the HASI and WAIS-IV (psychologist or psychology students 
employed at the participating institutions) completed a three-day course on 
administration of the instruments and scoring of subtests. The course was given by a 
specialist in clinical psychology, who was competently able to administer, score, and 
interpret the WAIS-IV and HASI, and it included practical exercises. After the 
course, the administrators scored the same videos of nine patients’ responses to the 
HASI and four randomly selected WAIS-IV subtests. Intraclass correlation (ICC) 
analyses were calculated. The ICC results for the WAIS-IV ranged from .84–1.0 and 
implied almost perfect consistency among raters, while the ICC results for the HASI 
ranged from .75–.98, implying substantial to almost perfect consistency, according to 
the interpretations suggested by Landis & Koch (1977). 
Those who responded to the Vineland II were given a two-hour lecture by a 
specialist in clinical psychology, who was competently able to administer, score, and 
interpret the Vineland II. The lecture concerned the structure of the scale and 
guidance/discussion about how to complete the form.  
3.4	PROCEDURE	FOR	CLASSIFICATION	OF	INTELLECTUAL	AND	
BORDERLINE	INTELLECTUAL	DISABILITIES	
Papers II and III used three levels of ID identification: definite, possible and 
probable. To qualify for a definite diagnosis of ID, all three criteria for diagnosis had 
to be met. That is, the FSIQ score had to be 69 or lower, one or more of the Vineland 
II domains or the general adaptive functioning score had to be 69 or lower, and there 
had to be an indication of learning difficulties before the individual was18 years of 
age. The ID diagnosis was probable when there were indications of childhood 
learning difficulties and one or more of the adaptive domains were 69 or lower, but 
the FSIQ was between 70 and 73 (taking the standard error of measurement into 




the diagnostic criteria was available and the available criteria indicated ID 
functioning.  
To qualify for definite classification of BID, one or more of the Vineland II 
domains had to be in the 70-85 range with none being 69 or lower. In addition, the 
FSIQ had to be 70–85 and there had to be evidence of childhood learning difficulties. 
In addition to a definite diagnosis, BID could be classified as probable BID or 
possible BID. Probable BID was identified when information about all three 
diagnostic criteria was available, but either the FSIQ or the Vineland profile indicated 
ID. BID was classified as possible when information about only one or two of the 
diagnostic criteria was available and the available criteria indicated BID functioning.  
The Vineland II and WAIS-IV profiles were visually inspected to check for 
within-test differences as part of the classification of both ID and BID. The final 
classification was based upon agreement between two project researchers. 
3.5	PROCEDURES	FOR	DATA	COLLECTION	
Upon admission to treatment, individuals were asked to join the study and those who 
agreed signed an informed consent form. Participants were given a self-report 
questionnaire to answer. In eight cases, missing data were supplemented with journal 
data.  
An assessment appointment was set at least six weeks from the last intake of 
substances, at which time an IQ test and the HASI was administered by a clinical 
psychologist or student of psychology. Abstinence from substance use was ensured 
through urine samples and clinical observations. When an individual ended his or her 
treatment program, the treating psychologist/physician answered the therapist 
questionnaire. The Vineland II was completed by personnel at the institution based on 
observations throughout the treatment period. Personnel were encouraged to complete 
scoring for the Vineland II in groups to base the score on more observed behavior and 






In Paper I, analyses of variance (ANOVAs) were run to determine the variance 
among groups based on the substance most commonly used in the last six months and 
therefore to test whether the sample was to be treated as homogenous or 
heterogeneous with regards to substance use. Mediation models were tested using the 
PROCESS SPSS macro (Hayes, 2013). In the multiple mediation models, the effect 
of the independent variable, childhood functioning, on the dependent variable, IQ, 
was mediated by the severity of substance use (substance pathway) and education 
(education pathway). Separate models were run for each of the five areas of 
childhood functioning (LD, A/H, AF, CP, and SS). The PROCESS module 
decomposes the effects into indirect (ab), direct (c'), and total effects (c). Mediation 
was tested by bootstrapped ab products and Sobel tests (Sobel, 1982). Missing data 
was handled by listwise deletion of cases. 
In Paper II, a frequency analysis was performed for the ID, BID, and non-ID 
groups. Independent-samples t-tests were calculated to determine differences in group 
means; chi-square tests of independence were calculated to determine group 
associations for the categorical variables; and Mann–Whitney U tests were used to 
calculate group differences for the ordinal variables. Missing data was handled by 
pairwise deletion of cases. 
In Paper III, the convergent validity of the HASI and WAIS-IV, and of the 
HASI and Vineland II was tested using the Pearson two-tailed correlation test. The 
discriminative ability of the HASI was tested using a receiver operating characteristic 
(ROC) curve analysis. Missing data was handled by listwise deletion of cases. 
 All statistical analysis was done using the statistical software package SPSS 23 





This PhD project was approved by the Regional Ethical Committee for Medical 







A total of 126 individuals were asked to participate during the 2013 to 2015 
recruitment period. The estimated number of participants during the recruitment 
period was 300, but due to, for example, changes in staff only about half of the 
eligible participants were asked to join the study. 
Of the 126 participants, three met the exclusion criteria (one male), 13 
declined (10 males), and 16 dropped out due to drug-use relapse (11 males). Of the 
remaining 94 participants, 90 completed the WAIS-IV, 92 completed the therapist 
questionnaire, 60 had full results on the Vineland II, four had partial results on the 
Vineland II, and 84 returned a partially or fully completed participant questionnaire. 
In Paper I, the final samples that were eligible for IQ was 90 and 64 for the 
mediation analysis. As the PhD project operated with different levels of certainty 
regarding ID/BID (see the methods section) and participants could be missing one or 
two of the three criteria, the final sample that was eligible for classification as ID/BID 
or non-ID/BID in Paper II was 91. For comparison analysis between ID/BID and 
non-ID groups, N varied according to variable, ranging from 67–90 (see Table 3 in 
Paper II). In Paper III, the final sample that was eligible for ROC analysis was 84. 
4.2	PAPER	I:	PREDICTORS	OF	IQ	VARIANCE	
Paper I examined the effect of five types of childhood difficulties on IQ variation in a 
SUD in-patient population. FSIQ was normally distributed in the studied population, 
with a mean of 87.3.Using mediation analysis, two mediating pathways between the 
independent variable, childhood difficulties, and the dependent variable, IQ, were 
investigated: one through education and one through the severity of substance use. 
The five types of childhood difficulties were analyzed separately. The results showed 
that IQ variance was related to childhood difficulties alone or through the mediator of 




the more severely a participant experienced these difficulties as a child, the lower that 
participant’s measured IQ in treatment. This effect was found for the FSIQ, WMI, 
and PSI.  
Education had a mediating effect between some types of childhood difficulties 
and VCI; higher LD and CP in childhood led to fewer years of education, which 
resulted in lower VCI. Education also had a mediating effect between CP and FSIQ. 
Education was found to have a univariate effect on VCI in all models and on FSIQ in 
two of the models. There was no significant difference in IQ due to the specific 
substance used, and the severity of substance use did not influence IQ in any of the 
five tested models.  
4.3	PAPER	II:	PREVALENCE	AND	CHARACTERISTICS	OF	ID/BID	
The primary aim of Paper II was to estimate the prevalence of ID/BID and to explore 
the characteristics of ID/BID in a population of in-patients with SUD. Frequency 
analysis showed that 29 (31.9%) participants could be classified as having a definite, 
probable, or possible ID/BID (ID: 7.7%, BID: 24.2%). Using independent-samples t-
tests, chi-square tests and Mann-Whitney U tests to determine between group 
differences, statistically significant differences between the ID/BID group and non-ID 
group with regard to length of education, previous contact with public support 
systems and self-reported childhood learning difficulties was found. Except for 
substance use relapse during treatment, there were no statistically significant 
differences between the groups concerning substance-related factors.  
4.4	PAPER	III:	VALIDATION	OF	THE	HASI	
The primary aim of Paper III was to investigate whether the HASI is a valid 
instrument for ID screening among in-patients with SUD. Pearson two-tailed tests 
were used to investigate the convergent validity of instruments. Results showed a 
statistically significant positive correlation between measures of IQ and adaptive 
skills and the HASI. ROC analysis, which was used to determine the discriminant 




specificity of 65.4% when identifying individuals with ID at the original adult cut-off 
score of 85. In our sample of 84 participants, all of the individuals with ID were 
identified correctly and 34.6% of the subjects were falsely identified with ID. Among 






One of the main objectives of this PhD project was to investigate the prevalence of 
ID/BID in an in-patient SUD population. A high prevalence of ID/BID was found in 
the sample when all three diagnostic criteria recommended for use in ID classification 
were employed. Evidence was found supporting the hypothesis that childhood 
learning difficulties exist prior to onset of substance use in this population. Further 
investigation revealed that these patients had lower education, a higher level of self-
reported childhood learning difficulties, more history of previous contact with 
support systems, and more instances of substance use relapse during treatment than 
their non-ID peers.  
In Paper I it was found that IQ in the sample of in-patients with SUD was 
normally distributed and below average at a group level. Regarding the secondary 
aim, to investigate factors that predict IQ variance– the results indicated that, after at 
least six weeks of abstinence, childhood difficulties and education influence IQ 
variance among in-patients with SUD. Substance-related factors had no effect on IQ 
variance in the present sample.          
The second main objective was to evaluate the HASI as a screening instrument 
for ID in a SUD in-patient population. The HASI was found to have acceptable 
validity as a screening instrument for ID in this population.     
 The findings of this PhD project add to the body of literature on the 
comorbidity of ID/BID and SUD with its unique investigation from the viewpoint of 
mainstream SUD in-patient treatment, where only a few previous studies have been 
conducted. By using all three ICD-10/DSM-5criteria for ID/BID identification, the 
project enables a more certain identification of ID/BID than previous subpopulation 
studies that mainly have relied on IQ measures for ID identification. The project also 
enables ICD-10 diagnosis of SUD, which have been lacking in many previous 
studies. The findings of this project provide new knowledge, showing that many 




support the hypothesis that those who meet the ID/BID criteria faced developmental 
difficulties prior to substance use. The findings further suggest that these individuals 
are part of a population that is undiagnosed/unrecognized for their ID/BID from an 
early age, despite the fact that they have more contact with public support systems, 
and continues be unrecognized during SUD treatment. The project also adds to the 
field of research with its validation of HASI as a screening instrument for ID 
identification among SUD in-patients. 
The main findings of the PhD project will be discussed more thoroughly in 
relation to previous research findings below.  
5.1.1	PREVALENCE	
The results of Paper II indicate that individuals with ID/BID are overrepresented in 
SUD in-patient treatment compared to the expected 12–15% based on normal 
distribution of the general population. These results both support and deviate from 
previous reports. The results are quite similar to those of Luteijn et al. (2017), who 
reported the prevalence of ID/BID in a forensic addiction treatment center. Based on 
IQ scores, they found a prevalence of 39% for mild to borderline ID with a normally 
distributed FSIQ and a mean of 87.9.       
 In comparison to the methodology of previously conducted studies on ID/BID 
prevalence in SUD in-patient treatment, the current study used all three criteria for 
ID, not only IQ. The procedures ensured testing of all included participants, unlike 
VanDerNagel et al. (2014), who relied on previous IQ tests or a history of special 
education or institutionalization in ID facilities. The results in Paper II, indicate that 
the procedure used in this PhD project identified individuals who had not been 
previously diagnosed with an ID and constitute parts of a “hidden” ID population. 
In Paper II, a prevalence of mild to borderline ID and no other levels of ID was 
found. Previous studies have suggested that individuals with mild or borderline ID 
who live independently are especially at risk for developing substance-related 
problems (Sturmey et al., 2003). Intellectual and functional impairment may not be as 




individuals’ ID may go unrecognized during childhood (APA, 2013). An identified 
and more apparent ID provides access to support, including protection from 
interaction with substances.  
Regarding the substance use profiles, the results in Paper II, similar to those of  
Luteijn et al. (2017), indicate that individuals classified as having ID/BID use the 
same substances as their non-ID peers across a wider range and at a higher degree 
than previously suggested for the ID population (vanDuijvenbode et al., 2015). This 
indicates that there may be differences in the substance use profiles of the identified 
individuals with ID/BID in contact with ID services and unidentified individuals in 
treatment for SUD. Individuals in contact with ID services may receive support and 
education regarding substance use and may be strongly encouraged to abstain from 
the use of illegal substances. Individuals with an unrecognized ID, and thus without 
support for their ID needs, may experience more contact and identification with non-
ID substance users. Such differences in social interaction and modeling may result in 
different user profiles. 
5.1.2	SUBSTANCE	INDUCED	LEVEL	OF	FUNCTIONING	OR	ID?	
One might argue that ID/BID identified among individuals with SUD is not a 
developmental disorder, but a reflection of substance use or substance-related 
behavior. Although deficits in adult IQ and adaptive functioning are required to 
diagnose ID, a deficit in the level of functioning must be present during the 
developmental period for a diagnosis (AAIDD, 2010). The findings of Paper I 
suggest that at least the explained variation in IQ among in-patients with SUD can be 
attributed to premorbid learning difficulties and length of education rather than the 
specific substance used or severity of substance use. The notion of premorbid 
difficulties was further supported in the findings from paper II, which showed that 
compared to their non-ID in-treatment peers, individuals identified to have an ID/BID 
had significantly less education, more childhood learning difficulties, and more 




Although previous studies have found lower levels of IQ scores in groups of 
individuals with SUD compared to non-substance-using controls (Tarter et al., 1995) 
and suggested that substance use can cause either a temporary decline in IQ (Fried et 
al., 2002: Lin et al., 2010), a permanent, partial, decline in IQ (Latvala et al., 2009: 
Schottenbauer, Momenan, Kerick & Hommer, 2007), or a permanent global decline 
in IQ (Meyer et al., 2012), there is little evidence for substance use as an explanatory 
model for the intellectual impairments associated with ID.  
In a longitudinal study of cannabis users (Meyer et al., 2012), both the mean 
IQ at baseline (99.68) and mean IQ at follow-up (93.93) was in the normal range of 
intellectual functioning for individuals with the most severe and persistent cannabis 
use. While studying alcohol use disorders among in-patients, Manning et al. (2008) 
found similar results. The mean estimated premorbid IQ was 107.1 and the mean 
measured IQ was 99.4 after 26 days of treatment among 30 in-patients. In a study of 
cannabis users Fried et al. (2002), found a four-point drop in the IQ of those with 
heavy, ongoing cannabis use, from the premorbid IQ of 109.1 to a measured IQ of 
105.1. Thus, several studies indicate a possible IQ drop in the range of 4–8 points 
with substance use.  
In their study of individuals with known premorbid intellectual functioning in 
the ID range, van Duijvenbode, Didden, VanDerNagel, Korzelius, and Engels (2016) 
failed to find a difference between light and problematic drinkers with mild to 
borderline ID in terms of performance IQ. However, they found significant 
differences between light and problematic drinkers among non-ID patients. They 
provide possible explanations that impaired cognitive functioning might not be 
further impaired due to the harmful effects of alcohol use. They also argue that IQ 
tests may not be sensitive enough to detect differences in the lower boundaries of IQ.   
In conclusion, the pattern of prior findings suggests that, even though 
substance use may cause some intellectual impairment, it is not likely that the 
harmful effects of substance use will make an individual’s normal intellectual 
functioning to be impaired to a level associated with ID/BID. Furthermore, IQ scores 




findings form previous studies and the results of Paper I indicate that intellectual 
functioning at an ID/BID level in patients with SUD is more likely a reflection of 
impaired functioning originated prior to initiation of substance use than the result of 
substance use.  
5.1.3	IDENTIFICATION	AND	DIAGNOSTICS	
Although there was found a high prevalence of ID/BID in Paper II, individuals had 
not been diagnosed with such conditions, indicating that the disorders go 
unrecognized during SUD treatment. More surprisingly the findings indicate that the 
patients in the ID/BID group had significantly more contact with public services 
during childhood and adolescence but not identified with a developmental disorder. 
Generally, children with ID display more problematic behaviors in school (McIntyre, 
Blacher, & Baker, 2006) and have higher frequencies of mental illness (Emerson & 
Hatton, 2007; Emerson et al., 2010). Children with ID also more often have parents 
with mental health problems than children without ID (Emerson & Hatton, 2007). 
The lack of diagnosis may be because attention given to other problematic areas or 
treatment for comorbid conditions overshadows the developmental disorder, or that 
healthcare professionals withholds from diagnosing ID when complicating factors, 
such as mental illness or child neglect, make interpretation of test results and 
observations difficult.  
Diagnostic overshadowing or reluctance to diagnose a person with ID in the 
presence of complex differential diagnosis may also be present when individuals 
enter SUD treatment, especially when healthcare professionals are uncertain how to 
interpret the results considering the three ID criteria. Also, due to factors such as drop 
out or relapse during the treatment period, the realistic “assessment window” may be 
limited, and ID assessment may never take place. The results in Paper III, found the 
HASI to be a good screening instrument for detecting possible ID/BID in the SUD 
population. Similar results have been reported by To et al. (2015). The HASI can be 
easily administered by SUD personnel to all patients and form the basis for further 




early stage of the SUD treatment. The need for early identification is particularly 
highlighted by the findings in paper II, which shows that individuals in the ID/BID 
group had a significantly higher rate of substance use relapse during treatment than 
their non-ID peers, indicating that early identification of ID may be of great 
importance for the treatment plans and follow-up.  
The further ID assessment for diagnostic purposes in individuals with SUD 
should be based on the “gold standard” with the use of standardized measurements 
for both IQ and adaptive functioning and evidence of the onset of impairments. In 
Paper I it was found that substance-related factors did not influence IQ variation 
among the sampled in-patients with SUD after six weeks of abstinence and that IQ 
variation was related to childhood functioning. Diagnosis of ID requires that both IQ 
and adaptive behavior are impaired simultaneously (APA, 2013; British 
Psychological Society, 2015). It therefore seems reasonable that simultaneous 
impaired adaptive and intellectual functioning in in-patients with SUD after six 
weeks of abstinence indicates an ID. 
In the presence of ID-level IQ and adaptive functioning, the onset of 
impairments determines whether a diagnosis of ID should be made. Although weak 
as an explanatory model for intellectual functioning on an ID level, some have argued 
that, for early onset substance users, substance use can disturb the development of IQ 
and cause intellectual decline (Meier et al., 2012). However, independently of cause, 
an ID diagnosis should be made when there is evidence of significant impairment of 
intellectual and adaptive functioning before the age of 18. Possible causes should be 
coded separately, as is the case for the genetic disorder of Downs syndrome. Thus, if 
there is evidence that substance use is the cause of intellectual and adaptive 
impairment on an ID level before the age of 18, the diagnosis of ID should be made. 
 Regarding the classification of BID, there is currently no category in either the 
ICD-10 or the DSM-5 that describes the co-occurrence of intellectual functioning and 
adaptive behavior in the borderline range starting in the developmental period. 
Although the term BID was used in Papers II and III to highlight the impaired 




manuals is based on IQ scores. As the DSM-5 stresses the importance of adaptive 
behavior in classification of ID for targeted services and interventions, it can be 
argued that adaptive behavior must be measured in addition to IQ for this group as 
well. Even though classification is based on IQ, the clinician should specify of limits 
of a patient’s adaptive functioning. This is a group that often fall between two chairs 
(Peltopuro et al., 2014), and better support may be provided when both their 
functional impairments and intellectual impairments are assessed and recognized. 
5.2	METHODOLOGICAL	ISSUES	
5.2.1	DESIGN	
The study was conducted with a retrospective, cross-sectional design and strategic 
timing of measurements. A minimum period of abstinence of six weeks was set 
before IQ testing and ID screening, and adaptive skills were assessed at the end of the 
treatment period. These limits were set to minimize the influence of recent substance 
use and strengthen the reliability and validity of the results.  
The design is considered reasonably suitable for answering the research 
questions of Papers II and III, as the investigations did not intend to determine the 
cause of ID. For the research questions of Paper I, this design can pose difficulties in 
interpretation of the results. A mediation analysis, as used in Paper I, implies causal 
relationships between the independent variable and mediators of the dependent 
variable. Although respondents were asked to report their functioning and childhood 
events, all variables were measured at one point in time, and one cannot definitely 
conclude the direction of the relationship. In general, retrospective designs have 
several limitations: the outcome has already happened, the researcher has to rely on 
secondary sources of information and has no direct control over exposures, and it is 
difficult to make casual inferences. Therefore, one`s current level of IQ may affect 
the way in which one reports childhood difficulties and not the other way around. The 




Some of the weak aspects of a retrospective design could be ameliorated by a 
longitudinal design to answer the research questions of Paper I. The causal pathways 
could be strengthened with certain measures of premorbid functioning. However, as 
no register data related to the research question was available, a prospective design 
would be both time consuming and costly, and therefore was not possible in the 
current PhD project.  
5.2.2	PARTICIPATION	RATE	AND	SELECTION	BIAS	
Methodological biases are factors that may influence the results of a study and 
threaten both the reliability and validity of the findings. Selection biases are among 
the most common of these biases. The current study applied a convenience sampling 
method to select participating institutions. Both institutions owned by local health 
authorities and private institutions under operating agreements with local health 
authorities from different regions in Norway were recruited to participate in the 
study. It was ensured that the institutions did not have any specific orientation, such 
as 12 step-programs or therapeutic communities that may recruit certain types of 
patients. All the recruited institutions followed national guidelines for substance use 
treatment (Norwegian Directorate of Health, 2016).  
An estimated number of 300 new patients were admitted to all three 
institutions during the recruitment period. Due to factors such as change in 
psychological staff, only about half of the eligible patients were asked to join the 
study. Patients were randomly assigned to the main psychologist with no systematic 
exclusion. It is therefore reasonable to believe that the studied population represents a 
random sample of in-patients in the participating institutions. 
Of the 126 individuals asked to participate, only 13 declined. Sixteen dropped 
out due to substance use relapse and three met the exclusion criteria, leaving a fairly 
good response rate and a reasonably large clinical sample considering the extensive 





Standardized measurements are part of ID diagnostics. Many factors can influence 
test results, and the standard error of measurement is an expression of variation in test 
scores due to these potential measurement errors. It can be used to establish a 
confidence interval around the obtained score, within which it is assumed that the 
individual’s true score lies. The DSM-IV criteria for ID (APA, 2013) states that 
reduced intellectual functioning and deficits in one or more adaptive domains is most 
commonly defined as a score of two or more SDs below the population mean on 
standardized IQ tests or measures of adaptive skills. One of the major strengths of 
this PhD project is that both IQ and adaptive skills were assessed with standardized 
measures, validated for the Norwegian population. When classifying ID, the project 
included the standard error of measurement in the IQ boundaries for inclusion, in 
accordance with suggestions made by the AAIDD (2010). 
Extensive effort was made to ensure the quality of measurements in the current 
PhD project. All administrators of the WAIS-IV and the HASI were given a three day 
lecture after accepting to participate in the project. An analysis of inter-rater 
reliability was done for all administrators of the WAIS-IV and HASI. The achieved 
results from this analysis were satisfying. A lecture regarding the administration of 
the Vineland II was also given. For this measurement, staff was encouraged to 
complete the form in groups because, different staff observes the patient in different 
settings, and the Vineland II should reflect the average functioning of the patient. The 
forms should therefore reflect a reasonable consensus from the different staff 
members regarding ratings of patients functioning. The time frame for the project did 
not allow for a pilot study to assess the inter-rater reliability of the Vineland II. A 
pilot study would require patients to be observed by two or more raters for a long 
period of time.  
The use of Vineland II had some limitations. For example the respondents 
were personnel employed at the participating institutions and thus had known the 
studied individuals for a limited amount of time. Further, observations were 
conducted during treatment, which may not reveal the patient’s full range of adaptive 




functioning out of a treatment context. Also, the Norwegian norms for Vineland II are 
only provided for individuals up to approximately 22 years of age, and therefore the 
PhD project had to use the highest norms for participants older than 22 years of age. 
However, as the manual states that this is less of a problem in higher functioning 
individuals (Sparrow et al., 2011), and that the current research only identified 
individuals with mild and borderline ID, it is believed that the use of these norms 
does not threaten the main findings. 
A self-report questionnaire concerning childhood difficulties was used to 
obtain information about patients’ childhood difficulties. Although the items were 
based upon the ICD-10 descriptions of different disorders, no validation study was 
conducted prior to the data collection in this project. Nevertheless, it is believed that 
the best was done with the available data in ensuring reasonable validation of the 
background factors by confirmatory factor analysis. 
A strength of the project was the timing of measurements. By ensuring at least 
six weeks of abstinence from substance use at the time of testing for both the WAIS-
IV and the HASI, we minimized the influence of substances on performance. The 
Vineland II was administered at the end of patients’ treatment period for the same 
reason. In addition, we ensured that SUD diagnosis was certain through clinical 
procedures using diagnostic interviews such as the M.I.N.I or SCID. 
5.2.4	CONFOUNDING	FACTORS	
Confounding variables are factors that influence the variables in a study in unforeseen 
or unintended ways, producing exaggerated or false results. Factors related to 
substance use may have confounding effects and result in an overestimation of the 
ID/BID prevalence in the current study. However, in Paper I, an ANOVA revealed 
that the specific substances used had no significant effect on IQ. A severity of use 
index was also included in the mediation analysis, finding no significant effect on IQ 
variation. In Paper II, no significant differences in substance-related factors between 





Although the study population represented a reasonably large clinical sample, 
the number of participants in each substance use group was low, and polydrug use 
was common in the sample. This means that conclusions regarding IQ variation are 
on a “any use” level and not on a more detailed substance-by-substance level. Also, 
the study did not have a non-user control group with matched childhood difficulties 
and duration of schooling, which could have provided information about possible 
group-specific differences.  
5.2.5	VALIDITY	OF	THE	ID/BID	CLASSIFICATION	
The validity of measures describes whether one has measured what was intended. ID 
is the only psychiatric diagnosis that is based on standardized measurements. It is a 
dimensional diagnosis with a cut-off for clinical relevance. The current study 
measured all three ID criteria with the “gold standard”, validated measurements for 
both IQ and adaptive skills. The measures used in classifying ID/BID in the present 
sample are therefore thought to have good construct validity.  
The measure of childhood learning difficulties was based on self-reports and 
thus may be biased due to memory issues. However, for diagnosing ID in adults, the 
British Psychological Society (2015) states that, in cases with a lack of information 
regarding the onset, if both intellectual impairment and adaptive skills are impaired, 
one should consider them to be long-standing, and make a diagnosis of ID. However, 
when there is evidence of events that could have compromised brain functioning after 
the age of 18 a diagnosis should be questioned (The British Psychological Society, 
2015). Overdoses in individuals with SUD may be one such event. In Papers I and II, 
overdose was included in the severity of use index. In Paper I, the index did not have 
a significant effect on IQ variation. In Paper II, there were no significant differences 
between the ID/BID and non-ID groups regarding the severity of use index. For a 
definite classification of ID/BID in Paper II and III, both adaptive and intellectual 
functioning had to be impaired with evidence of onset before the age of 18. It can 
therefore be argued that the current study’s classification of ID/BID has good 





The generalizability of scientific findings refers to the extent to which findings from a 
sample population are true for, or can be applied to, the total population. The two 
main objectives of the present project were to estimate the prevalence of ID/BID and 
evaluate the ability of the HASI to identify ID in an in-patient SUD population. The 
low number of institutions and participants included in this project challenge the 
generalizability of ID/BID prevalence.  
As the sample was drawn from convenience, the reported prevalence of 
ID/BID among in-patients with SUD may not be representative of the “true” 
prevalence. Also, the prevalence of ID/BID may vary in different SUD populations, 
such as out-patients vs. in-patients. It can be hypothesized that individuals with 
ID/BID need more support and intense treatment for their SUD and are therefore 
more prevalent in in-treatment facilities 
Both the diagnostic procedure used to classify ID/BID and the use of HASI as 
a screening instrument are considered to have good construct validity and may be 
generalized to other populations of in-patients with SUD. It is also believed that the 
finding that there are individuals who meet the criteria for ID/BID in mainstream 
SUD treatment can be generalized.    
5.3	DISCUSSION	OF	THE	FINDINGS	IN	A	THEORETICAL	FRAMEWORK	
ID is a disorder originating in the developmental period manifested by impairments in 
intellectual and adaptive functioning. Previous research has suggested that substance 
use can disturb the normal development of, at least, intellectual functioning. In Paper 
I, a normal development model versus a harmful effects of substance use model was 
systematically investigated, finding that substance-related factors had no effect on IQ. 
The findings support a normal view of development, with well-known risk factors to 
explain the variation in IQ observed in in-patients with SUD after at least six weeks 




As the study population comprised only of individuals where all had a SUD, 
the present research cannot answer the question of whether substance-related factors 
may contribute to some of the variance in IQ between individuals with SUD and 
individuals without SUD or individuals who never used substance. Population-based 
studies explain this phenomenon in different ways; some support the findings of pre-
morbid factors, and some describe the harmful effects of substance use. However, 
there is little evidence from previous research that substance-related factors reduce 
intellectual functioning one to two SDs below the population average, which is 
required for the diagnosis of ID/BID. Also, in the lower ranges of IQ, there is 
currently no evidence that substance use have effect on IQ at all. Although similar 
research on adaptive skills is lacking, a significant correlation between IQ and 
adaptive skills have been found. Thus, it can be argued that that standardized ID 
assessment is applicable to the sub-population of in-patients with SUD.  
The findings in Paper II provide new information about a potentially high 
prevalence of ID/BID among in-patients with SUD. Both ID and SUD may share 
some common developmental pathways with overlapping risk factors. For example, 
the most commonly known preventable risk factor for ID is maternal alcohol use 
during pregnancy, and parental substance use is a risk factor for SUD (Cocco & 
Harper, 2002). Therefore, the same risk factors may result in development of ID or 
SUD, and in some individuals, both ID and SUD.   
The findings in Paper II indicate that many individuals do not receive services 
and support that acknowledge their intellectual and adaptive limitations. According to 
a socio-ecological model of disability, environmental demands should be adjusted to 
the individuals functioning to optimize functioning and quality of life. By not 
identifying these conditions during SUD treatment, or adjusting treatment for 
individuals with ID/BID, we may fail to provide an in-treatment environment that is 
adapted to the individual’s strengths and weaknesses. This can, at least partly, explain 
the lack of SUD treatment effect and reported negative in-treatment experiences in 
this group. Individuals with ID/BID may also leave SUD in-treatment with no further 




to cope with alone, such as adequate housing or economic responsibility. This again, 







The two main objectives of this PhD project were to investigate the prevalence of 
ID/BID in mainstream in-patient treatment for SUD and to validate the HASI in 
predicting ID. The results of Paper II indicate that there may be an overrepresentation 
of ID/BID in mainstream SUD in-patient treatment. The results further imply that 
these patients are not identified with ID/BID as children or during the SUD treatment 
period. The results of Paper III found the HASI to have good construct and 
discriminant validity in detecting ID in in-patients with SUD and indicate that the 
HASI may be a useful instrument for broad screening in the SUD in-patient 
population and selection of patients for further ID assessment. The secondary 
objective of the PhD project was to investigate factors that influence IQ in in-patients 
with SUD. The findings of Paper I support a hypothesis that signs of ID/BID in in-
patients with SUD can most likely be attributed to pre-morbid functioning and a 
diagnosis of a developmental disorder is needed. Overall, results from this PhD 
project highlight the presence of ID/BID in mainstream SUD treatment, the need for 
ID identification in in-patients with SUD, the identification process itself and how to 
interpret results from ID assessment in patients with SUD.  
The results have theoretical as well as clinical implications. To date, few 
studies have investigated ID/BID in SUD populations. The present PhD study 
therefore contributes to the international literature on the comorbidity of ID/SUD and 
may stimulate further investigation of the topic from the viewpoint of SUD treatment. 
Studies in a wide range of SUD treatment facilities and countries are warranted. 
During the conduction of the PhD project, some knowledge gaps have been 
identified that future studies should address. First, the findings from this PhD project 
should be replicated using a larger sample. Secondly, studies that systematically 
investigate adaptive behavior, causes of variation in in-patients with SUD, and how to 
understand limitations in a clinical setting should be conducted. Studies should also 




disturb the normal development of IQ and cause ID. Although the findings in Paper I 
support a pre-morbid ID/BID in individuals with SUD, the field would benefit from 
further clinical and population-based studies. Longitudinal designs with control 
groups of similar background characteristics and different substance user profiles as 
well as clinical samples with good, validated, measures of pre-morbid functioning are 
encouraged. Further investigations of the potential harmful effects of substance use in 
the lower boundaries of IQ should be conducted. Although there is reason to believe 
that identification of ID/BID has implications for SUD in-patient treatment and post-
treatment follow-up, future studies should develop and systematically investigate the 
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Items in each factor of childhood difficulties. 
Factor 
 
Learning difficulties (LD)   
 I was slow in learning to walk 
 
 I was slow in learning to talk 
 
 I learned to read later than others
 
 I had difficulties learning to button/tie 
 
 I had difficulties with language or speech 
 
 I had immature behavior for my age
 
 I had memory problems 
 
   
Attention deficit/hyperactivity (A/H)  
 I had difficulties with attention 
 I was easily distracted 
 I had difficulties sitting still 
 I had difficulties completing things I started
 My attention wandered 
 I couldn’t wait for my turn 
 I was hyperactive 
 I was impulse 
 I was unorganized 
 I was easily active/overactive  
 My behavior was unpredictable 
   
Conduct problems (CP)   
 I had behavior problems at home
 I had behavior problems at school
 I had lots of conflicts with other children
 I was stubborn
 
 I was aggressive
 
 I had outbursts of anger 
 
 I shoplifted/was involved in petty theft 
 I couldn’t stand losing in games 
 I had difficulties regulating my emotions
 I was easily frustrated 
   
Affective problems (AF)   
 I bit my nails 
 I experienced depression 
 I cried easily/often 
 I experienced nervousness  
 I had episodes of emptiness of where I would stare into space
 I experienced bedwetting  
 I experienced nightmares 
 I had a low self-image  
 I was shy 
 I frequently daydreamed 
  
Social problems/stereotypic behavior (SS)  
 I had difficulties making friends
 I had bad coordination 
 I had repeating movements 
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